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^ (57) Abstract: The present invention relates to a determination of a steieochemistiy. a synthesis and dauer effect of 
Q 6R-(3,6-dideoxy-L-aiabino-hexopyranosyloxy) heptanoic acid as a pheromone isolated from the Caenorhabditls elegance related 
^ to suppress of aging and stress. It becomes possible to develop medical substances using the pheromone relating to aging, stress. 
S metabolism, signal transfer system in vivo, and anti-cancer, obesity and a suppressing agent for aging and stress. 
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Description 

6R.(3,6-DIDEOXY.I^ARABINO-HEXOPYRANOSYIX)XY)IffiPT 
ANOIC ACID, PREPARATION PROCESS FOR THE 
SAME AND DAUER EFFECT THEREOF 

Technical Fidd 

[1] The present invention relates to an Absolute stereo configuration of 6R-(3,6- 

dideoxy-L-aidbinO'hexopyranosylQxy)heptanoic add related to suppress of aging and 
stress, a preparation process for tbe same and dauer effect thereof. More particularly, 
the present invention relates to a detemiination of a three-dimensional stereochemistry 
of 6R-(3,6-dideoxy-L-ar2iino -hexopyranosyloxy)heptanoic acid that is a pheromone 
first isolated from Caenorhdjditis elegance, an intermediate required for synthesis of 
the same, a pr^aration method and dauer effect of the pheromone. 

Background Art 

[2] Pheromones, become known as physiological active sibstance, are defined as 

sii)stances that are created in a body of animals and secreted out of the body to act on 
other individuals of the same species, thereby inducing a specific activation or a 
variation of physiological phenomena. 

[3] According to the previous studies, pheromone secreted from C. elegance exists in 

extremely low concentration, having less than 1,000 Dalton. The phwomone is known 
as single stibstance or related compound, which is very stable and non-volatile, having 
a chromatography property such as short fatty add hydroxide (Riddle, D.L., Sdence, 
218: 578-580, 1982). 

[4] In the thesis of Riddle, although a pheromone moiety is partially purified, an exact 

chemical configuration and physical properties of pure pheromone are not known yet. 
In addition, since a pheromone extract from of C. elegance used by the researchers is a 
crude extract partially purified, there is no way to study for finding an exact phys- 
iological target and Uologica] mechanisms. 

[S] Therefore, the inventors of the present invmitioninass-culturedC. elegance 

containing the pheromone in the largest state that can induce dauer larva stage due to 
stress or worsened living environment. And then the inventors isolated and purified the 
pheromone secreted from the C. elegance, and determined the chemical configuration 
of a purified pheromone. As a result, it has noted that the purified pheromone is 
6-(3,5-dihydroxy-6-methyl-tetrahydro-pyran-2-yloxy)heptanoic acid, having a 
following two-dimensional planar structure f oimula(Paik et al, Korean Patent Ap- 
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plication N). 10-2002-0070591 and PCT application N). PCT/KR03/ 02059) 




[6] However, a thiee-dimensional chemical configuiation of the dbove two- di- 

mensional pheromone conq>ound and a total synthesis are not known yet Since the 
novel pheromone compound has 5 asymmetric carbons, the stereochemistry con- 
figuration of the pheromone compound may be possibly provided with 36 
stereoisomers. Therefore, a stereochemistry configuration should be essentially 
determined to synthesize the pheromone compound identical with exact natural 
pheromone having a correct stereochemistry. 

[7] In addition, in order to research aging, stress, metdbolism, signal transfer system in 

vivo, to develop medical substances relating to anticancer, obesity and a suppressing 
agent for aging and stress, and to research active target protein body of fhe pheromone, 
it is inevitably required to develop full synthesis method for mass-production of the 
pheromone. 

[8] Therefore, the inventors determined a three-dimeiisional stereochemistry con- 

figuration of the pheromone isolated from C. elegance to synthesize the pheromone 
identical with natural pheromone using spectroscopic technologies. In addition, the 
inventors successfully performed stereospecific total synthesis, thereby obtaining the 
pheromone fuUy identical with the natural pheromone. This method proAddes the mass- 
production of the pheromone, overcoming the limited amount of natural pheromone. In 
addition, it is identified that the pheromone cbtained according to the present invention 
has dauer formation effect in vivo test using C. elegance. 
Disclosure of Invention 

Tedmical Solation 

[9] Therefore, it is an object of the present invention to provide a pheromone 

compound having a stoieochemistry formula (I-l). 
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[10] a-1) 

[11] where, X is hydrogen, alkaU or alkaUeailh metal 1-6 integer. 

[12] It is another cbject of the present invention to provide a method for mass- 

production of the pheromone with high yield. 

[13] It is still another cbject of the present invention to determine a three-dimmsional 

stereochemistry configuration to accurately synthesize the pheromone. 

[14] It is still yet another object of the present invention to provide an intermediate for 
mass-production of the pheromone with high yield. 

[15] It is still yet another object of the present invention to provide a use of a pheromone 

as medical agent for curing disease relating to aging and stress. 

Description of Drawings 

[16] FIG. 1 is a HR-MS-FMB spectrum of a pheromone of stereochemistiy formula (I) 

according to the present invention; 

[17] FIG. 2 is an IR spectrum of the pheromone according to the presoit invention; 

[18] FIG. 3 is a ^H-NMR spectrum of the pheromone according to the present invention; 

[19] FIG. 4 is a C-NMR spectrum of the pheromone according to the present invention; 

[20] FIG. S is a ^^C-NMR DEPT spectrum of the pheromone accoiding to the present 

invention; 

[21] FIG. 6 is a 2D-NMR HMBC spectrum of the pheromone according to the present 

invention; 

[22] FIG. 7 is a 2D-NMR HMQC spectrum of the ph^omone according to the present 

invention; 

[23] FIG. 8 is a 2D-NMR ROES Y spectrum of the pheromone according to the present 
invention; 

[24] FIG. 9 is a 2D-NMR TOCS Y spectrum of the pheromone according to the present 

invention; 

[2S] FIG. 10 is a 2D-NMR NOE(l) spectrum of the pheromone according to the present 
invention; 

[26] FIG. 1 1 is a 2D-NMR NOE(2) spectium of the pheromone according to the presmt 
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invention; and 

[271 FIG. 12 is a 2D-NMR NOE(3) spectium of the pheiomone according to the present 

invention. 

Mode for Invention 

[28] A three-dimensional stereochemistry formula (I) of 6R"(3,6-dideoxy-I^ ardbino- 

hexopyranosyloxy)heptanoic acid as a ph^omone compound isolated from C. 
elegance is determined according to spectroscopic analysis such as HR-MASS, IR, 
DEPT, 2D-NMR(HMBC, HMQC, NOE, ROES Y, and TOCS Y). 



7 




[291 A pure molecular weight of the pheromone, 6R-(3,6-dideoxy-L-arabino- hexopy- 

ranosyloxy)heptanoic acid, is 276 dalton, and a monocular formula of the pheromone 
is C H O . A calculated high-resolution mass number of the pheromone is 276.1651. 

13 24 6 

It is noted that a high-resolution mass number measured by a high resolution-FAB is 
276.1 652, and this mass number is almost identical to the calculated mass number (see 
Fig. 1). Functional groups of relative carbonyl and hydroxy groups of the pheromone 
molecule are identified by an infrared (IR) analysis (see Fig. 2). 

[30] In Older to determine the three-dim^isional stereochemistry configuration of the 
novel pheromone compound of formula (I), 2D-proton nuclear magnetic resonance 
spectrum (^-NMR) is measured by using dutro-methanol (CD ^OD) as a solvent. A C- 
13 nuclear magnetic resonance spectrum ("C-NMR) is also measured by using dutro- 
mettianol (CD OD) as a solvmt. The chemical shift is represented by ppm. 

[31] After the location of each carbon is identified by *H-NMR (see Fig. 3), *^C-NMR 

(see Fig. 4) and DEPT (see Fig. 5), the chemical shift of ^H- and ^^C- is measured by 
using HMBC (see Fig. 6), HMQC (see Fig. 7), ROESY (see Fig. 8), and TOCSY (see 
Fig. 9) spectrums to identify the accurate relation of the and *^C. Tdble 4 shows a 
resuh of HMBC spectrum. 
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In order to measure tfie stereo interrelation in the three-dimensiDnal space, the two- 
dimensional NMR technology of NOE is used. Figs. 10 through 12 show the obtained 
NOE spectrum- 

The 6R-(3,6-dideoxy-I^ardino-hexopyranosyloxy)heptanoic acid of the stereo- 
chemistry formula (I) is obtained by a coupling reaction of reactants represented in 
formulas (II) and (HI). 

OH OH 





BZO ^ 

OBz 

OD OH) 

2,4-<fi<H)emiyl-3,6-dide(ny-L-atdbino-hexop^^ of fonnula (II) is 
synthesized as shown in the following reaction fonnula 1 firom Lp-ihanmose 
monohydrate of fonnula (TV)- 

(ReacticHi Fonnula 1) 



OH 



O 24hr OBz f »-«hf BzO OBz 



IV 



yield: 95% y yield: 87% VI 



EtgN : CHCIj 

PCC,4AMS^ r.t!l6lt^ q 

4hr BZO OBZ ^OBZ 

yield: 8S% 

VII VIII 
Q^BH 

10%WC.H2 \"~V2 ^ 

3hr OBz 12hr oBz 

yield: 85% yield: 64% 

IX II 



[36] where, Bz is boiziyl or benzyl group. 

[37] Compound of fonnula (V) is produced from the conqxnmd of formula ^V) by 
{Mt>tecting 4 hydroxide groups of the compound (IV) using beonylchloiide. 
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Compound (VI) is produced by selectively eliminating C-1 bennyl group of the 
compound (V) using ammonia. 

[38] Ketone compound of formula (VII) is produced by oxidising the C-1 hydroxide 

group of the compound (VI) using pyridinum chlorochlomate (PCC). Compound of 
formula (VIII) is produced by selectively eliminating C-3 ben:»y1 group of the 
con^und of formula (VII). Compound of formula (IX) is obtained from the 
compound of formula (Vm) through hydrogenation in the presence of 10% palladiunrf 
carbon catalyst. At this point, the C-2 0-benz>yl group of the compound of formula 
(IX) has a P -direction. 

[39] Finally, by reducing C-1 ketone group of the compound of formula (IX) using 

chiral diisoamylborohydride, a -anomer of 2,4-di-0-benx)yl-3,6-dideoxy-L-ardbino- 
hexopyranose (II) is produced as a stereospecific C-1 intermediate. 

[40] Another reactant, the compound of fonnula (JU) is produced according to following 

reaction formula 2 from (R)-(+)-l,2-epoxypropane as a raw material. 

[41] (Reaction Formula 2) 




CuBr 



THF, .78*'C - r.t., O.N 




yield : 65% 

[42] As shown in the reaction formula 2, the (R)-(+>l ,2-epoxypropane is added to 

separately synthesized IM 4-pentenyl magnesium bromide, obtaining a (2R)-7- octen- 
2-ol (m). 

[43] The compound of formula (I) is obtained by reacting the compounds of formulas 

(II) and (m) through following reaction formula 3. 
[44] (Reaction Formula 3) 
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OH 
OBz 




BF3 - Et20 

MC. 4 A MS, -78*C - r.t, lOhr 
yield : 72% 



NaHCO). KiVInO^ 




ORi 

X(Ri: H.benzoyl. benzyl) 



Acetone, r.t, 12hr 
yield : 87% 




OH 



SM.NaOH 
THF:H20, nt, 12hr 

Amberllte IR.120(lO 
6hr 



OR2 




yield : 87% 

XI (R2: H, benzoyl, benzyl) | 

Coupling compound, (2R)-oct-7-en-2-yl-2,4-di-0-benzyl-3,6-dideoxy- a- L- 
aidino-hexopyFanoside (X) is cbtained through acetalation of the compounds of the 
fonnulas (II) and (DI) on the presmce of Lewis acid catalyst. (6R)-6-(2,4-di-0- 
benzyl-3,6-dideoxy- a- Lranluio-liexopyianosyl)heptanoic acid (XI) as an organic 
acid is produced through a single reaction of terminal aliphatic dodble bond of fhe 
compound of formula (X) using potassium permanganate as an oxidant. Finally, the 
compound of formula (T) is produced by eliminating C-2 and C-4 benzoyl groups of ^p.-:^^ 
the compound of formula (XI) by sodium hydroxide and acidifying using ambedite. '0'.^^'^ 

In addition, the compound of formula (I) reacts with a base to form addition salts of^ v ^t^' ^r^f 
the compound of formula (I-l)- As the base, alkali or alkali earth metal salt that can be 
pharmaceutically allowed may be used. 




" OH 



(CH2)n' 



-CO2X 




a-1) 

where, X is hydrogen, alkali or alkali earth metal and n is 1-6 integer. 

It is noted through the spectrometry (2D-NMR, C-13 NMR, IR, HRMS, specific 
rotation = [ a ]D = - 81.0 (c=0.1, MeOH)) that the spectrum of the fully synthetic 
compound of foimula (I) is identical to that of the natural pheromone. 

Since the total synthesis starts with L-rhamnose, an d^solute stereo configuration o£^^ 
which is well known, and a measured value of all spectrum of the compound of 



0^m 



[51] 



[52] 



[53] 



[54] 



[55] 

m 

[57] 



[58] 



[59] 



■w. v^m- 
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formula (I) is identical to that of the natural pheromone, it can be noted that the J^^^^t- 
absolute stereoconfiguradon of the natural pheromone isolated from the C. elegance is^^:^^f 
the formula 0). '"0^^ 

In addition, in the course of the reaction fonnula 3 synthesis, a variety of 
derivatives of the fonnala (1-1) is prepared by coupling other alkyl organic acid having^^^^-^f ;' 
a 1-6 caiton chain, instead of the formula (IH). ^ a^-i?^ % t>~-^^> 

In addition, in the course of the reaction formula 3 synthesis, when a ^- -^v^^cr--:;^^ -^ 

7S-stereQisomer of the formula (HI) is reacted, 6S steieoisomer (1-2) of the compound|^ V£ 
(I) can be synthesized. 

In the course of preparing the compound of formula (II) from the compound of fil^T'^^^p^ 
formula (IX) in the reaction fonnula 1, when C-l' p -epimer of the compound of ^^^MM$^^ 
formula (II) obtained is used, con4)Ound of fonnula (1-3) having C-l' S stereoisomer J-^^'^--^ 
can be synthesized. 



OH 



A" 



(CH2)n" 



a-2) 




H 




,CQX 



OH 



a-3) 

wherB,nis 1-6 integer and X is H, alkali or alkali eardi metal. 



By the dnve synthesis, the inventive pheromone (I) and the derivatives thereof c^ v^^jl^ 
be mass-produced. Therefore, it becomes possible to research active target protein ^^^l^v' pf 
body of the pheromone and medical efficacy relating to suppress of aging and stress.^^^f 

Next, dauer formation effect of the compound of 6R-(3,6-dideoxy-L- ardbino- 'W^/fi^' 
hexopyranosyloxy)heptanoic acid CO, which is synthesized according to the present 
process of the invention, is measured using C. elegance. 



Thai is, the dauer formation effect of the synthetic pheromone is measured using 



W0m 



elegance under different feed, temperature and crowd dmsity conditions from each z^"; 
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[60] 



[61] 



[62] 



[63] 



[64] 
[65] 

[66] 



Although it should be passed from an L2 first half step or L3 second half step to^f-j^^i: 




adult step in a condition where the feed and temperature (15-25 ) are i)roper and^|i^^g^^|fei 



crowd density is low, when the synthetic pheronume is mixed, the step goes to cl^ue^^^^^^p 



larva stage. "^"^ 
The C. elegance in the dauer larva does not eat and move, being formed in a t w;^ 
cinnilar-sb^ie. I%»r comparison, seven C. elegances in tiie dauer larva and oi^ .^M^S^:^^: 
elegance in the adult step are comparatively observed. As a result, it is noted that ^i^ff^!^:^^y 
synthetic pheromone greatly affects the dauer formation effect. In Picture 1, it can b^^^^^^u' 
noted that the C. elegance is not grown without moving. 

Picture 1 Dauer laver and young adult of C. elegance after treatment of the 
synthetic pheromone (I) 



r 





Picture 2 shows an image illustrating that the C elegance goes to the dauer larvaggS^r - v^S^ 
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Picture 2 C. elegance in the Dauer lav^ 

Next, as shown in T*le 3, it can be noted that 100% of the dauer formation ^f'^pi 
can be cbtained when 320 jjg /plate of the synthetic pheromone and is used. ^^^1^^ 

Such a result becomes the base for research to be advanced and much amount 6fmh';^'ii;%''i$^-' 
pheromone is required for a vaiiety of searches. Therefore, this shows that the ^^fvc 



tit j*iSE<-ria.'-^SSia^^^ 



i.'^t'^--- ; 
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synthetic pheromone is important That is, since the synthesis of a large amount 
pheromone and a variety of derivatives becomes possible according to the present 
invention, the more prefer^le research may be expected. Jr'.., ; \\ y » • ■:^*i»r/; 

DETAILED DESCRIPTION OF THE INVENTION ^SM^IS^ 



[67] The present invention will now be described more apparent by describing in detail^'^^&^fe*^'^ 

exemplary embodiments diereof . . ^S^^K^^^S 



[68] Embodiment 1 

[69] Synthesis of 1 ,2,3,4-tetra-0-ben2Dyl-L-rfaamnopyranose (V) 

[70] L-riiamnose monohydiate (TV) (7,5g, 41 .2 mmol) is dissolved in dry pyridine (iSa 



-sS*'^- ^ . . - . < .... . 



mi ), and then bensylchloride (28.7 m8 , 0.247 mmol) is added thereto in a state wheffe i^^^^ 



the temp^ture is lowered to 0 . The temperature of the reactant is gradually 'f§M^^ 



increased to room temperature, and water (15 mC ) is added after 16 hours, complfetingf ; 
the reaction. -^'^'P^ ^^^^^^ 

[71] An obtained product is extracted with CH CI (50 mg x 2). It is washed by IMHGl^^f^^^^^^ 

(40 m£ X 2) and saturation NaHCO solution (40 m« ) and dried by MgSO . The - " ^ ^^X^! 
solution IS vacuum concentrated, and then the compound (V) (22.7g, 95%, a : p =!^1) ^'^"^ ' ' 
is isolated using flash column chromatography (tolume/EtOAc, lOtl, \^). 



[72] V a ; an amorphous white soUd, RM).58 Cotaene/EtQAc, IQ 1, \^); ^ = 11^^^ 

[73] [ a 1D^= +82.0 (c=1.5, CHCl ) [lit. 41 [ a ]D= +80.0 (c=l .5, CHQ )]; ' 

[74] IR(film) Vmax 3066. 3032, 2986, 1730, 1601, 1452. 1260, 1176. 1094. 1068, ic^?^,*!# ■ i|« 

965 cm; .. ■mJ^By-i:^^-: 
I j_ . _ ■•3l^'si...-;"i2^?? 



[75] H >MR (250 MH? CDC! ) 8 8.22-7^ (m, 20H, aromatic H), 6.57 (d, IH, Jg^;^ ^ 



1.6 Hj; H-1). 6.01 (dd, IH, J = 3.4, 10.2 H-3), 5.89 (dd, IH. J = 1.9, 3.2 Hj; H-2M;^ 



5.82 (t, IH, J = 10.0 H? H-4), 4.41-4.35 (m, IH. H-5), 1.42 (d, 3H, J = 6.2 H? - Wf • 



[761 " C NMR (62.9 MH? CDQ ) 6 165.8(2). 165.4, 164.1, 134.0, 133.8, 133.6, 13^1?^^^;^ 

130.2(2), 130.1(2), 129.8(4), 129.1(2), 129.0(2), 128.8(2), 128.7(2), 128.6(2), ^Pt^. 
128.4(2X 91 .4(C-1 , a ), 71 .3. 70.0, 69.8, 69.4, 17.8(C-6); ^ 
(771 An HRMS(FAB) calculated value for C H NaO (M* +Na) nfe is 603.1631, IdC^^^ M <• 

actual measured value is 603. 1637 ^^^feM^^S^IivS ■ 



[78] F.mhnHlBiPii* 7. '•#M.#^^P^ 



[79] Synthesis of 2.3,4-tri-CMjen3Dyl-L-riiamnopyianose (VI) ;^S^DJf#^f^fe^ 

[801 The compound (V) (22.4g, 38.6 mmol) is dissolved in MeQttTHF (3:7, 400 mtfM^'^^i^'^ 

. 

andthenNH gas is biibled for 15 minutes at O'C and stirred at OX! for 1 hour. Tl^^ 

reaction process is identified by thin layer chromatography while repeating the dx>veKC^^^ f^^#v^: ; 

process. The solvent is vacuum concentrated, and then the compound (VI) (16g. 8?^t5^^5^| 
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[921 



a : p =14:1) is isolated using flash column chromatography (tohiene/EtOAc, Ift 1 iMy "^ At^^ii^ ^ 



[81] VI a ; a white soHd, RM).18 (toluene/EtOAc, 1ft 1, \iV); ^^v^ -^i^&v . . 

[82] [ a ]D^= +236.0 (c = 1.0, CHCl ); - ^r^c^^SM^^^ ' 

[83] IR(fihn) Vmax 3458, 3062, 2985, 29^5, 1727, 1601, 1451, 1348, 1264, UQ2^W0^^^i;;-. 



1027 cm' ; 



184] H NMR (250 MH? CDCI ^) 5 8. 12-7-22 (m, 15H, aromatic H), 5.95 (dd. IH, I = 

3.2, 10.1 Hr3), 5.74-5.62 (m, 2H), 5.ii9-5.48 (m, IH), 4.54-4.43 (m, IH, Hr5i[;% |l^:v^ 
(d, 1H,J = 4.0H:!-OH), lJ7(d,3H.J = 6.2H35-CH ); Jv^'-^ft^ 
[85] " C NMR (62.9 MH? CDQ ^) 5 166:0, 165.9, 165.8, 133.6, 133.5. 133.3, 13o|it|J^^^? 

129.9(2), 129.8(2), 129.4. 129.3 'l29.2,t28.7(2), 128.5(2), 128.4(2), 92.3(C-1, a?)J^^^^^^^t - 
72.1, 71.5, 69.9, 66.7, 17.8(C-6); C ;. ) 

[86] An HRMS(FAB) calculated value for C H NaO CM*+Na)iri7Js 488.1 369, aiife'f^^SN-> 

an actual measured value is 499.1372. v ; ' ^^^ -fei i^vv 



[87] li^hniHini.ii* ^ 



[88] Synthesis of 2,3,4-tri-04)ensyl-L-ihanmono-l,S-lactone (VID . ' tj#^' - 

[89] PCC (30 g, 0.139 mmol) and well-drifed 4 ? molecular shives (25 g) arc added ihti^#2^ lic^ 
flaskunderN current. Dry CH a (250 M ) is added to the flask and the flask is^^ 
Stirred for 1 hour at a room tenqierature and cooled to 0 °C . Hie compound (VI) (l^^lg/ vm^v: ■ * 
33.6 mmol) dissolved in dry CH CI (250 jm£) is added to and stirred 4 hours at rrobrci^^ 
temperature. The reaction is finished with adding cool Et O C200 m8 ) and filtered b^^i"?^!^;^^ 



silica gel. The solvent is vacuum concentrated, and then the compound (VII) (13.54^:^ T^^' W'- 
^5%\ is isolated usin? fla^h cnlumn chromatniyranhv ^'tnliiftTipTRtriAr lO-l vA/^ 4 v:, 



85%) is isolated using flash column chromatography (toluene/EtOAc, Iftl, \Ar). , 
[90] VO; an amorphous white solid, R^O.Sl (toluene/EtOAc, Iftl, yfv)\ ' .:'''M^^i^vf^?', 

[91] [ a ]D''= -10.0 (c = 0.5, CHCl ); , J '''Wf^iM^ 



JRimnx) Vmax 3064, 3031, 2983, 2936, 1784, 1730. 1601, 1452, 1393, V2J^Am6^^^^ ' 
LOzocm ; ^ ^v--.. . ,:»l?;-f^^,.^n.i^tf 'r: 

[93] H NMR (250 MH? CDCI ^ 6 8.10-7:29 (m, 15H, aromatic H), 6.28 (d, IH, Jg|f^^i^j: v 

3.8 HzX 6.05 (dd, IH, J = 1 .4, 3.8 Hz), 5.34 (dd, IH, J = 1 .4, 1 1 .0 Hz), 4.96^.85 (i^lJj^S-^v 
IH, tt-5), 1.61 (d, 3H, J = 6.3 Hs; -CH ); ^ - f fe^' . 

[94] " C NN4R (62.9 MH? CDQ ^) 6 165^(C.1X 165.1, 164.9, 164.8, 134.0. V^^^^£^0!y:. 

133.8, 130.1(4), 130.0(2), 128.7(5), 128.5^)^ 128.4. 74.8, 74.1, 71.8, 67.6, 19.0(Cf||^f 
[95] An HRMS(FAB) calculated vahie for C H O (M* 441) nfe is 475.1393, and'^/^^^V 

actual measured value is 475.1393. • *, " ..J^f^ '^Xw '^^^5 : 

[96] RitihndifiiPfi^ d .^^:v ' •y^^v^^-'lS;*"' ^ 

■ '" ■•> ^ VxV"'-i 
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[97] 
[98] 



[99] 
[1001 
[101] 
[102] 

[103] 



[104] 

[105] 

[106] 
[107] 
[108] 



[109] 
[110] 
[111] 

[112] 



[113] 



PCT/iaaoo4/oo29487^ 
Synthesis of 2,4-di-04)en»yl-3,6-did&xy-L-arytlOT)-hex-2-«iOT 

Hie campoiind (VII) (13^ g, 27.8 nmbf) is dissolved in Et NCHCl (1:4, 56oM%S^M^*M • " 
under N cunent and stirred for 16 hours^t room temperature. After the reacti(d?i'4Wm|s;^^^ 
finished, it is washed by water. An organic.'layer is dried using anhydrous MgSQ^WeiciS^^ 
solution is vacuum concratrated and thah; tKe compoimd (VIII) (6.37g, 65%) is-iSolaiiid*- - ; . a;, i^^lrt • 
using flash column chnnnatography (tpliiene/EtOAc, IQl, \5V). " 



Vm; a crystalline white solid, Rf==OJ53f(^luene«tOAc, Ittl, 



mp 108-1 12 (Kt"" mp 107-1 10 '^S-- 

[ o ]D"= -93.1 (c = 1.0. CHQ ) [ht.'^[;4 ]D^= -93.0 (c = 1.0. CHQ 




mm-.. 



IR(fihn) Vmax 3069, 3007, 2936. 2920^738, 1674. 1598, 1452. 1355, YiyiM^^^^u-'mi^;.^ 
1115,1060 cm"; 

' H NMR (250 MHi; CDCl ^) 8 8.1 %7^^(m, lOH, aromatic H), 6.71 (d, iHj 
4.3 Hi, H-3). 5.69 (t, IH. J = 4.7 H? H:|l)l5looU.90 (m, IH, H-5X 1-64 (d, m^-^SMi^-^^ i-^ ' 
Hj!-CH ): 

13 




C NMR (62.9 MH^ CDQ ^) 6 165^S]043, 158.0(C-2), 140.8, 134.3, 133^^^ f^f^t^ • , 
130.5(2), 130.0(2), 128.7(5), 127.9, li^JlA, 68.6, 18.4(0-6); 



An HRMSCPAB) calculated vatoe fcff C^H O QA +H) iriz is 353.1025, aniilan: 
lal measured valu 



actual measured value is 353.1023. ^i'^^^^z 




The compound (VIII) (6.1 g, 1731 dissolved in EtOAc (300 mi ) ^liihv^ 

10%-Pd/C (400 mg) is added and is stiftSy for 3 hours at a room temperature eLli^^^^^^'>*^M^: \r 
being si4)stituted with hydrogen gas. the reactant is filtered by using celite 545^ifiS^&|^^;|^ * 
solution is vacuum concentrated and then the compoiind (DC) (5.2g, 85%) is ' ^ - - 



using flash column chromatography (tolijene/EtOAc, 1ft 1, \/v). 
IX; a white solid, Rf=0.45 (toluene/fetpXc^ 1ft 1 , yfv)\ 




[ a id" = +18.4 (c = 1.0, CHCl ) [Uti^ ^ci ll/W +18.2 (c = 1.0, CHCl )]; ^^^^^4 
IR(film)Vmax 3031, 2982,2939.^'^^^^^^'^^ ^^^-^ ^"^-^ ^'^-'^ ./.-^i^^^^^fen- 



172^1^01, 1452, 1383, 1273, 1114, l(yi0[MS^^0^j-. 



H^^fR (250 MH? CDCl ^ 6 S.tmmpi, lOH, aromatic H), 5.90 (dd, IH^ 
7.6, 12.0 H? H-2), 5.30-5.25 (m, IH, H^)/4^7-4.77 (m, IH, H-5), 2.78-2.52 (m; 
H-3eq. 3ax), 1.58 (d, 3H. J = 6.5 H? -GH )•; 



C NMR (62.9 MHs; CDQ ) S 168 '0(^-1), 165.5(2), 133.9, 133.8, 130.2(2)?: fr^- "^Ixi^i 



129.9(2), 129.1, 129.0, 128.8(2). 128.6(2); ?6:9, 70.5, 65.0. 30.2(C-3), 19.3(C-6)f J??^' 



-^1 
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'CT/KR2004/0tf2gM " ' 



[114] 

[115] 
[116] 
[117] 
[118] 



[119] 
[120] 



[121] 
[122] 
[123] 

[124] 



[125] 

[126] 

[127] 
[128] 
[129] 
[130] 



An HRMS(FAB) calculated value ft^c|fl-^Q^ (M* +H) nfe is 355.1 182, 
actual measured value is 355. 1 178. 



TCfiiliniHinent l> 



Synthesis of 2,4-di-0-ben»yl-3,6-di3eb^2^^ 
(1) Preparation of O^M Diisoamylt^lroh^^de 

IM BH -THF (65 ]n£ ) is cooled td^^^t^S^ander N current, and tben 2M 

3 • -.■t^Jt-S^r;'- 2 





2,3-diine%l-2-butene (65 mC ) is gradually added. It is stirred for 2 hours at 0 %iai^ j^ i 
used in the reaction (2). 



(2) Synthesis of 2,4-di-04)en^l-3^(ii3e^ (IT)S^ ; . - ^^v^^^ ^ 

The compound (DC) (5g, 14.11 mniol) di^^^ in dry THF (15 mC ) is added t^^V|S^^|^^;^^ 
0.5M Diisoamylborohydride (127 m6 ).pi:cpare3 in the reaction (1). Then, it is'sUi?;ed£^v^ r^^i^^-A * 
for 20 hours at a room temperature. After the:^eaction is finished, water (3 m£ ^ris^v v^^^^l^^'^^■^ 
added and then stirred for 30 minu,tesj;|ffie mixture is cooled to 0 °C 

hen 30% H^O^ (15 M ) is added and 3N.Nip^ added to maintain the pH 7 
solvent THF is vacuum concentrated, 
washed by water (50 m£ ). An organic layer 

"^*>'^CU- 

sohitionis vacuum concentrated, and thm^i^ compound (II) (4.72g, 93.8%ko|:.^^^|^<^t!;^;^^ 
=4.6:1) is isolated using flash column m^cJgraphy (toluene^BtOAc, 10:14|^^%j;v{;^^ 
n a ; a colorless syrup, tS=4}23 ftbj^^apAc, Ittl, vfv); ^ ^ . ^^^^ 




[ a ]D^: +51.4 (c = 1.0. CHCl 

3 



IR(film)Vmax3448, 3065, 3027,^2^?^ 1 120, 1601, 1452, 1270, 1112, 109j5 

1025 cm 

1 





H ^DV1R (250 MH? CDCl ^) 8 8:i5-7.43 (m, lOH, aromatic H), 5.29 (s, IM, :^13i 
5.25-5.15 (m, 2H, H-2, H-4), 4.39-4.28|m;,yt 3.51 (d, IH, J = 3.6 H^ 
2.44 (td, IH, J = 3.8, 13.5 H25 H-3eq)^2^9 (ddd. IH, J = 3.1, 11.0, 13.7 H? ^!>^^^$$"j&:% 
1.30 (d, 3H. J = 6.2 -CH . .^^f ; 

" C NMR (62.9 MHs CDQ ) 6 i^ioj5B.8, 133.5, 133 A 130.0(3), 12S?|(^^5|;;^;§^i^^ 
128.6(4X 91.1(C-1, o ), 71.0(C-2), 7G.qte3t^i^i57.0(C-5), 29.2(C-3), 18.0(C4sj|r 



An HRMS(FAB) calculated value ^C^H^^O^ (M +H) nfe is 357.1 338, arid|iiig 
actual measured value is 357. 1334. : 



Synthesis of (2R)-7-Octene-2-ol 

(1) Synthesis of 4-pentenylmagnesium liromide 




5-bromo-l-pentene (2.8 m£ , 23.5 miflol) -dissolved in dry THF (20 mC ) is added to 



Mg suspension (571 mg, 23.5 mmol);dissq]yedin dry THF (3 m£ ) dropwise for over: ^ 
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[131] 
[132] 



[133] 
[134] 
[135] 
[136] 



[137] 

[138] 
[139] 

[140] 



[141] 
[142] 
[143] 

[144] 



■.■•-;:5y5-.^:SJ^:.- 




30 minutes. The reaction mixture isie0dxed\for^3 hours at 60 °C , afto which ito^^X^ti 
cooled to a room temperature, thereby- preparing Gngnard solution. 
(2) Synthesis of (2R)-7-Octene-2-ol^(m 

(R)-(+)-l,2-epoxypropane (1 J2 Mi^^IfiSTi^ is dissolved in dry THF (23vmeCjJ 
and CuBr (230 mg, L6 mmol) is addeilpeftiii?:a^^ which the temperature Vis^fMii 
-78 . Hie IM 4-pentenylmagnesiuitii^(^^ (23 mi , 23.5 minpl^lprcj^pl^;^^ ; 

in the reaction (1) is added to reaction imx^ temperature is gradually increa|eKJ^-,v^ > 



to a room temperature and the nnxtaiejis-staredfor 4 hours. The reaction is- ntiisKedi-' 

1^ A « -.^ — extracted witB'Et> 




ni; a colorless liquid, Rf=0.15 (Et|p/p^f>e^ 5:1, 



[ a ]D^= -10.7 (c = 0.28, CHQ W^Mm&!^ 

IR(fflm) Vmax 3357, 2969, 2930p^|^^ 1460, 1416, 1374, 1305,iM:^^^^^^^ ; 
' H NMR (250 MH? CDCl ) 8 Slsi^Miii^^lH, H-2), 5.03^.92 (m, 
3.80-3.78 (m,lH,H-7), 2.07 (m,2H^^^^^^^ ^ ^ xtt tt >• < ^.i:or^:.>^^^;r-^^^&.^ ^ 
= 6.1H?-CH ); 




33.8(C-3), 29.0(C-4), 25.3(C-5), 23.5(g:8)^^{;:V- 

Synthesis of (2R)-Oct-7-en-2-yl72Bi3iTO^feh^l-3,6-dideoxy- a -I^arsKiio- 
opyranoside (X) 

The compound(II) (2.0 g, 5.61 wMpt 
and 4 ? molecular shives (200 g) are^ 

after which the temperature is coolecl t&OK}- BF -Et O ( 2.85 , 16.8 mmol 
gradually added and stirred for 10 hdur4^after>vhich Et N (5 m£ ) is added 
reaction is fimshed and filtered. ThevSolutton is ;yacuum concentrated, 
compound (X) (1.89g, 72%) is isolat^tgtrigiilj^ column chromatography^ 
(n-hexaneAEtOAc, 5:1, Vcti^ft-'; '^''^^^^^^vW^-^^' 





Vn; a colorless syrup, Rf=0.55 (n4iMi^^ 5:1, \^); 

[ a ]D^= +0.9 (c = 1 A CHCI 

IR(filin) Vmax 3069, 2974, 2933- ^^9^23, 1602, 1451 




1068, 1025 cm ; 



H NMR (250 MH? CDCl ) 6 8,14.3;42;;{m, lOH, aromatic H) 



icH),5.93-5:76®;ij*^ 
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[145] 




5.26-5.16 (in, 2H, H-2, H-4), 5.07-5;0(S*^^ 4.20-4.09 (m, lH;>tt^#3^|5?r^ 



IH), 2.48-2.41 (m, IH, H-S'eq), 2:2^^ (1^ 2.11 (m. 2H):^1 ' 

(m, 6H), 1.30 (d, 3H, J = 6.2 Hz), 1;20 3iM5 6.1 Hz); X^^^^^M^M^^>M^ 

1 2^:9^^-v.f: '^^/>&H 



[146] 

[147] 
[148] 

[149] 



[150] 
[151] 
[152] 

[153] 



[154] 



[155] 

[156] 
[157] 
[158] 



. . . ... : ■^■ums^^mM^--^:'^'':'. 

An HRMSCFAB) calculated value^or^CnH ; O (M* +H) nfe is 467.243^, ^3 |i i ? -Fn ' : 
actoal measuied value is 467.2438;';^#^?^:r • ■ . i- 

Synthesis of (6R)-6-(2/l-<ti-0*enac?5^ a -I^ardhino-hexopy • / 

syI)heptaiioic acid (XI) ' : <|:^.v;V; .iMS^^i^^M' MPKi' ; 

The compound(X) (1.8 g, 3.86 irimoil is'Slis^^^^ in acetone and theft KaHCb #^^M^^ MM^^'^ 




129.8, 
24.6, 

An HRMS(FAB) calculated valii&Tpyc 
actual measured value is 485.2165; 



ilculated valiie for C H< p; tM +H) rfz is 4S5:2:nS;tafid'^um^ ^§5 ? V 

IS 485.2165;: -vCi- • "^^ '^-^y'- ^ri^^'r^/^^' vv. ^v^vSHS^ i^v ^ 



vVvf^' v v-^'- 





WO 2005/075491 



# 



[159] 
11601 
[161] 

[162] 



[163] 

[164] 

[165] 
[166] 

[167] 



[168] 
[169] 
[170] 




PCT/KR20jtt4/002,948; >3 



rooin temperature and the mixture is stitAxlifor:! 2 hours. After the rek;tic)T^isflfimst^ted^^ 
MeOH is vacuum concentrated. Then; . la or^®'' to eiiminate a sdvproduct v^? ^^-^^^ 




and then the conq>ound CO (234.6 iTi^^%)^is^olaii&^ flash coLuitir^^ , 
matography ^tOAcMeOH, 11:1, 

I; a coloiless oil, RM).43 (EtOAJ^J^OH; 4^ 

[ a id"** = -81 .0 (c = 0.1 , MeOTpi^gj^ \:p 




IRCfilm) Vmax 3391, 2969, 2933f?17i!;2^1452/T;379i 1244, ll2j6, Vtmt^m2^W5mti^-> j^i^i^-- 




H-3), 1.56-1^0 (m, 2H, H-5), 1.47 (m. 2H, ,H>4)vl.21 (d, 3H, J = 6.5,H7,>H-6;);vi:]2-5 t 



(d, 3H, J = 6.5 H? H-7); 

13 




71.3(C-5'), 
26.1(C-4), 

An HRMS(FAB) calculated valueabr C ^WQA ' ;+H> viz is 277:i^i>^and an^^ 
actual measured value is 277.1 652^vJ^ V; : i # * 
Embodiment 11 



• *and an ^-^^^ : .-k^-. - ■ \ 




a room temperature and the mixtureXs s|in-e4 the reaction is fi^ 

MeOH is vacuum conc^itrated arid filtered:vrh^v the water is removed fixiifr^ b 

thodj-Mid the''bfiiijpduiid a-1) (271 n&/l>iSflfe0i^>i:^rj^\i?'^^. 



isolated. 

Test TCTOm|il^ 



Toi( 



measured after the pheromone coinpouiid is 'supplied to :S: basal agar culture ttiedtum 
without peptone (Vowels and Thpitiai: 



ie,van;;acpyity.i^:,v ;f.V' ^ . - - ^ . 
j'culturet&dt^ .,' V 
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[171] 
[172] 




Tsble 4 (Spectrum analysis resulVoF phi 
hexopyranosyloxy)heptanoic 



result; oFpheronioiie, 6R~(3.6-dide<)xy-I>~ &<^n6-^# -^^^^ - - - > ^ 




Posiflon 6 (mult, 

a 

1 
2 
3 
4 
5 



..50-1^ Cm)- ..v\:-^-.37.]i:-.., >^:.4, er';?-;- >■■?^;V*4v^^ :.; v 



6 
7 
1' 
2' 



4' 
5* 
6' 



230 (t,7^ 
IM 
1.47 

1.50-1.48 
3.80-3.77 
1.14 (dl,6.5) 
4.66 (s) 
3.73-3.72 OtoJ 
1.97-1.95 (m) 
1.79-1.74 (^i^-'-^i:^, 
354-3.59 (m) ; 
3iS4-3.62 




1.24 (d,6.5)5V :! 



r S-' *"^-" -fc-i ^t.-. 
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[1731 As descrbed ^ve 

figuration of pheromone 
heptanoic acid and salts thereof; 
successfully perfoimedf rheiipBy .bvercojj 
cbtained from C. eleg 

[174] 

pheiomon 

anti-cancer, dbesity andt^suppr&^g^ager^^ and sttess^TA adBitmft it;^ 
becomes also possible 
[175] While the present invention. 

reference to exeniplary enlbodirrients thereof, ii 

ordinary skill in the ai^jthat: various ucuins.inay.j3c rnaae m 

without departing froiii the s 
following claims. 
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[1] 



[2] 
[3] 

[4] 



[5] 



[6] 



A ph'erdinone jiiornpaund haying a;Stereochemistty fonnula (I-l) • 



: oh ! 




wtfeii^v^is Hf^^ idicaJi ear^ is t-6 integer. 

Tlife-|)^i3bm the compoiiriS otferMuta^ ^P^^^' 5^^' 



6|^^(3^^^i3^^^^^ acid. , ^ ' . ; *. 

Tl§ie^||l]^^ Glsam t; wheiiein the coinpound pf ibonuMxt^ is f -^V^^^^^^^ 

alkaii% alkdi e^^^ metal, salt o^SR-^^^^^^ / i ' > ■ rl"; r*^ 

ranosyfoxy)heptanoic acid 



Tlie phlerbmoite compound of claim I , wherein the compound of foiTnuI^X^" * ) is; ' ^-^f ^ ^ 

S-fohn stereoisDTnerhavlhg.a' stereo ^ ' ' v '^V,'^^^^^^^ . ^ ^^.T^J^ 




The pberomohe compouiiid of claim ly wherein the compound of fcinTiula (V^l)ri's 
C-r S^form stereoisomer haying a stereqphemistry foimula (T^3).. f^;^^- ^: v ' 




cax 



A^herdhione ihtcrmcdiate having a formula (X). 



" r "^v^^: i3^! -'^^ 
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17] 



[8] 



RiO 





(X) ' 

>?«^here, R is H, bcnxiy^ j. . 

A-pheromone intentifediate/fiaving^^a formula (XT) 




QH. 



.5 :.. 



• where, R is II , berix)y i or benzyl group" ■ ■ 




^ ppiiyeiting: an aligbaJijG^^ ot:gpdj4cc^^ 
orgai3ic.aad;by^$i^^ 



and acidifying by' a i*ci3]:' 



••HO 





(n) 



WO 2005/075491 - ; - I * ' ' !' ' . 21'. 



where, Bz is beh>oyl or'benzyl group. 




The preparadon nielbod of claim 8, wherein ihe c " • ' ' / . . 

molecular shives. .r i ! '.* % ' '-V-: '0,V'V'"'^^ X'''- 



[9] 
[10] 
[11] 

the acid is amberlite resin, type acid. / . ' '-v ; V v-rj^^^^ 

[12] The'preparation inethodof clairii 8, wliercin thje coijipbiind pf fo i^/^fc^^ 

obtained from compcmnd of fonnu . y - ^ ' • - ' -Cm .^||f?^^^-V - 





OBz 



[13] - The method of claim 1'2J \vherein the compound jof^WP is obtiunedby ;v -■::y'^Ml'^'^K'''^^^§ 

okidatingcpmpoiajjc^ 

[14] . Auseof a pherorauhe fcbmpound bf .6R-(3,6r^ . . f /: . . : ' / 



and alkali earth metal* salts ks medical aige^t f ojr cixi|r\g disease. rejabng tp' jagjirig 
and stress. ' -/'.i/^'^v. ., '^^''^ j; : 



11 




OH: 



••■v 



wherej XisHj alkaliAir alkali earth. metal and rii's'l-S'integer. J.' 



y^'-^- : -^i • ' \ if t;^.V-^ p.: ^^-c - 
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^ ''1 ■ ln't«9ral 



3/12 




. PCt/KR2004/d029"4«l 





..„;v^. ^:»•^,;J:^- 



o . 



%'^-3'- 47558 '■, 

•. .... iilr^'-^^^^-- 





•'i•- 



- - - •:V■i^^*■fcS*'■ 




,■4 ^^§1 
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m 
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[Rg:-5] 



■5 " 




.... ' \ ^ 

■'■■•'*■•■» 
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[Fig: 10] 



PC:r/KR20O4/0b2D48 



■ ( 



1.. 



If- 



J ■ 



•■ >' ' "■ '** ■■ ''\ - V -^.i 

' -, .V . ... ..' • 
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^1^ 




[Fig/12] 
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